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ABSTRACT

With the 4th Industrial Revolution, educational change is required to cultivate the ability to adapt in the rapidly changing future.
Accordingly, the importance of nurturing convergent talents to create new values using the humanities imagination, science and
technology creativity, and engineering problem solving ability has emerged. The purpose of this study is to develop STEAM education
program with Daedeok R&D Zone and KAIST resources for middle school and high school level. With this program, we investigated
the effectivenss of STEAM education on creative problem solving ability, self-efficacy and the perception of STEAM education
with pre-test and poste-test model. For this study, 91 students(46 middle school, 45 high school) participated in STEAM education
program. As a result student participated in the STEAM program improved the creative problem-solving ability and students’ interest
in math and science. Also, students perceived STEAM program provided benefits of science-related career information. The suggestions

were discussed based on the results.
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Fig. 3 Results of pret and post tests of creative problem
solving ability according to school level
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Table 10 Results

of pre and post tests of self—efficacy according to school level
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Fig. 4 Results of pre and post test of self—efficacy according
to school level
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Table 14 Benefits of the learning format in STEAM
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Table 15 The effectiveness of STEAM education
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Table 16 Difficulties of STEAM Education

AFA AL
ol 4 T s H
- [N®| % |[N®| %
% 12 26.1 10 21.7
o e §3leiA] Ayzslok o
R RS S A T s 00 | 1 | 2
= 1 2.2 3 6.5
W], T 59 oz
S - ar 2 4.4 4 8.9
% 8 174 9 19.6
ANE BAl] golz
ar 10 22.2 9 20.0
220 FER|7ke] Bz % 12 26.1 9 19.6
= AR T
" ° ar 6 13.3 13 28.9
% 12 26.1 7 15.2
oAl oA
149 oA & - 5 00 T 3 —
oY T HT = o 0 00 5 I
% 1 2.2 3 6.5
7e
ar 0 0.0 3 6.7
Table 17 Satisfaction of STEAM education
=5y TESAY
Xel7)g STEAM 29— - ¢l
M SD M SD
ZEIN IEE 4.63 | 0.64 | 4.51 | 0.69 | -.849 | .398

7)ol thak o= | 4.43 | 0.75 | 4.49 | 0.76 | .342 | .733
STEAM -8 o3t oJsi= | 4.57 | 0.62 | 4.53 | 0.55 | -.260 | .796
LR IHO] AR 461080 | 4.73 | 0.54 | .868 | .388
A& Zo] Y 4.48 | 0.78 | 4.31 | 0.73 |-1.052| .296
ZRIH 4 3 457 | 0.65 | 4.51 | 0.73 | -.373 | .710
ELRIHO] 943t 4.52 | 0.69 | 4.47 | 0.69 | -.379 | .705
A 4.54 | 0.60 | 4.51 | 0.51 | -.305 | .761

XLOMI gt S Wit 46302 7F
A9 7)3-e 283k STEAM Z21

o] stuloflx] g 4 %i% FAIRE wSo|Qlei4.61)aL SHe}

ot ST staola H 4= gl FAIRE wgoliths

otto] Wt 47308 7P Egton theos STEAM TS
off thgt olsiz} sobHttaL Jﬂ% 45308 =7 iﬂ%}@'q

Table 184z A|97|8E E-835F STEAM Z2IHE @

7 LAB Alg3} STEAM ¢ _E LBBl0] 74710 u}& =

Fetu-edAL A23A AS5E, 2020



AiiS(STEAM) 23 At 9 2

v w3t LAB Ao g nk=: —t—% J(M=4.60)°] 1L
SIM=4.57)Het A veiton, FeH8e LAB Algs
Tt w9 Azle] A k] fJL WEETL et
4.628 7P = Jepton, sl (M=4.42)2
9 HEHM=4.38)° ot WEETF 7P Wk,
LAB A|go] o]Fojx] Ag4l F7to] Agtdo|qd At tha
At YFAR Qlsf B IPFollA] dR Ee] EHE
< 7S AoR A7k, 115sAe] Aol A waks
NN A AT 4= gl= WS gt Su7t Hit 4.59%
M e WS B, A F widsA SR Ay

golsk golgtel oIsh w4 % A7) Ak el o)

M 7P e miEEol Bt 4.528 UERGT
Table 18 Educational satisfaction by school level
Y | e
= t D

M [SD| M |SD
a5 U8 £%  [4.42|0.62] 4.57 |0.69 |-1.040| .301
2 A9 P4 |4.38]0.61| 4.54 |0.66|-1.243| 217

;%B 2 e Fu] |4.47|0.69| 4.59 |0.69 | -.832 | .408
IS0l A 9l oy (4.62(0.49| 4.52 |0.72| 778 | .439
nEE 4.60(0.62| 4.57 |0.72| 247 | .805

5 Ulgo] & |4.40(0.75| 4.59 | 0.65|-1.269 | .208

59 749 AAA 442|066 4.57 |0.65|-1.040 .301

STAEQM < Ulgo] Zu]  |4.36(0.71| 4.50 [0.72 | -.960 | .340
o BAREC] A W ol |4.64 |0.48 | 4.57 |0.65| .657 |.513

=T 4.42(0.69| 4.63 | 0.64|-1.487] .141

STEAM 9ol gt W Se8(M=4.42), 1155y
(M=46302 M5l o A ekl Fae
STEAM 4231 gt wAle] Awa} ohjz} 713 nkEag
AW A0 SHM=46030m, DEY A S
9] o] 7MY HELEe 0% SHEIITHM=4.50). ¥
A WS BE 9 gl thet Sl s st

7P e Tt 4.36, 4. 5001041:} STEAM 4912 7}2} 913
T 430l BA A==

g 3
= 200 A Selo g A3 St A2 L
% 919 Aolct

23} STEAM Z271

Journal of Engineering Education Research, 23(5), 2020

e Aof7lae] ot A1 AL 83k A\
o Bug wfsiel Fotmao] A4 ARS Ewsh, Hek

2 AFoN = A7 ES E83F STEAM Z21HE 7
sl AfusS AAlste] AFojA ZAlsidEt A asi,
STEAM Lol thgh 7hofzke] Q4SS 2Afs}o] il“%*
o] auE H5starAt st

I ATe g 7t

A, STEAM Z23e si5E4 /g, sGEAE, B7t
FES 7 QAR o, ATYS HIRS NI, wSEok
AE7E F 14%10] 35 0= o ;PO%'SF%E} %61 Bz
O] JEFEAL STEAM Z2713Ho] %

A ﬁﬂ@. Mi “Ji

oish 0], kel

Hop st AR HE
STEAM Z2189) AN 33k ssafol] ol 4

=2

Al Al B 7he i 5 7FssHA sk, sl as
(STEAM)O] F8h= G4 2% T4l B Aot meo]
2hal ok 4 Qlok

EA, A97|2E 243 STEAM Z2 1392 Zo)2 2A3)
g ol FouRt ¥ vl Alw yehyth 53
5SSl A9 ST STEAM 152 o] #gl ot
& ZeOgs B FolA ZAlsdee] FonsA st
=t STEAM 125:9] w82 Jato] tigh QIAHsHE A
Hejele 58}, weh wate] gk Fnjrt e, wehr]e
U A2AHE F55h= o &l E}i Qe 5 2L
o9 Bt B AEAoe A7)k B8t STEAM
Eilﬂ“ol Ao g8y 5 S ARSI Add
, 2001; 5, 2012)0014 el dat SgAHE 7t
A7 9 3%, STEAM w-8:2) 7k} 2)-go] &
o] oA EA|AE SAHE b ofjg} <38k _t,l_o]; )
n|=3kAto] sl AH o FAA el o3ke njz 4
_]

of

g

Jo
> o}‘u

r.l

1o o2 o
oy w2
01014 o

30,
tlo
>,\1
o
N
)
1)
S

i



i)

A gl

A, A7 B
SIS A\ d

-85+ STEAM _EEHOH Zolgt FL
oAM= 2|24 aednt BAdo]
T ASwrt fofulsHA| F7stoint. sk Aot aeket
7]k STEAM 2l Z=75Ho] 27|53t gl 37t 9l
ow o] sk5EQI} A0 FAARl Jiks
nFchs daks Asidte] dujel Aozl 2011 oY
2 9, 2014; °]AJ&, 2009; grF< £, 2007). & A
SEoF] A S S5t A543 A E =
oEy A7|FEd sy JHE FHE 2 AEs
71- fg:/l}g. Esﬁ %1:1—7(4 _El— 7\],:_;(4 ] z‘ﬂ—{j\JOIJ—r_} 61—04/\42}4
| P v]A Aolch ey A A & oA A
dgho] vl A o}ﬂok%l—tﬂ A Shs S 1L ‘
.

2

N

f‘a STEAM Z&1#llo] #ojshr] 2
PSS °l M W50] Ao i gle A= U
ERith 2 —ﬂ%‘ ol F A E2 STEAM wSof tigh
TR 7} of> =0 Aog el 2AE ISTELE E3)
- =94t E3H STEAM 15of| thgh Za/do] 2=
o] T°ﬂ G &2 Zo® Uehyit

OFoME 2|97)3E S8t STEAM ZEIH2 cefkgt
FAS] WS A ¢ = A s 5

o=0 o =
2 ooldl Fo] 7 2 AHOR A, weA A

)

2= g8 .\}61-01] tHb‘P 5 u] ?ﬂ:Ah} zu;q P SR
3 %] FgiTk Q4]
S ek,
ohek, 2 2730 Fofgt shEo] tAAl WellA= 49
Aol A STEAM 159] 79 ] Ao PSS Aursialy]
ozl 71

STEAM L%zu WAl ulwr} 7Rs3A] of
ol il ARk ol ldt. 110‘j [eh& 2843t STEAM =
20| W Eye AvEoz gl dukslsly] ¢
e s ‘j*t%'ﬁ}ﬂ, FARTE Agete] w4

o] o]FojAoF & Aol

EEL E = i:ﬂ“oﬂ Aoidt sHiEe] 4 25 Al
ok HEsioiar e, 2F T2 LABAIR T}
47ROl Bjesl= STEAM &2 Hitslo] Agdt 4 Qe
2 AR A STEAM ShSEAES 7|80 52 me}
g8 AJslel 248 = JEE HAslua) sk B
i} 9 ol UL ARl B8 7Feh AA] diAHE =
2afon AFE7IA|, B & Y, et 5 ohest o
Sl A AAIE BHEste] dRtezHN AT 4= 3le A
oJct.

14

w2 AE Sl AdskaAt ke vl o 2

AR, 2971 3e Z83H STEAM Z213)9] 7Hm Ao
5 | cheFet Htalsly|sEore] A4t e zﬂa—s—}
a§ oq Ak e 23 2hod ZA

& 5 YEES sl o gk 0|2 YsirE A9 _g F/l—l:ﬂ—é}-
= 5}% 5ol 7P SRR A7) AR 2t

E'

3]

7] 018} $- XYoL} STEAM 1-59] 7187} 2 49 &

$59] 4ol t“ﬂoﬂfﬂE ZROAS Y ¢ =S ol
=1

>

e TIPS st Aed 2art gl
E4), A9713E B-43F STEAM Z2340] skl A of|A]
Aasg QA 2835l7] Yaliale Bt oiekel 713k 245t

B ZopollA] thefgt FAI= A ojof & Aojot, i
19 Qo= KAISTS} 22 8l &EAssH T Aot
Wel7jeror 71 5= B8-S STEAM T2 A
SHAL of ] wate] g WA 3-8 4 31 Aol o]
s Heh B2 A7 A7t o] ksfor & A
o|1, WAFEQ] QAT STEAM W& 4L e &
8 WAL ARE sk, 21971 7ot aapd WAt
A= STEAMaS AL3IE 713 9 | hafoF & Aolth.

AR, A7) B83F STEAM T2 & FPes
A7t A axskal JJ—WIH%HL 801 5ol tisf dol=r} lm} ol
th= 4ol et ol LABEY HHLOH HAES A A
Zrskal, ofsks sMSe] ARliSS AAste] viEl Algst
ofof gtk Fofsk= SHIEY +ES Ulal sjefslo], ol
£ 28T 5 Y=s WA wsARE Ndeke 5 55 A
S0 A 997 Basich

=
al

;

N

F

mlm ot

A2(2014). £87|Et SEQINWLSTEAM) T2 Ot
Mg Augrietn AAleh)=E
817)65(2011). SEQIMDKSTEAM) FXIMDt 210,

[\
Edoj?oxeu
J

LI LE(STEAM) 20119 AuptEs] 2= 4.
3. AARord-248)(1997). Aoy EAl A A ¢let
WA Aol 7%, DEIPEIT 15(2), 129-153.
4. 7okd(1997). B71012e AR AHg At A, uSM
2] 9L 12(1), 105-128.

5. AEE 92012). ouEEHe] ojst
I, Aapo] dfgh olm|x] A+t MutwSL 18(4), 23-43.
6. AA(2011). STEAM Egu&o] 9= Az 3%
PDIE =3 7id 2011HE ChEERwSsts| stiskacisl &
HER 386-392.

1-)4'

st e 2

\I

T A234d A5Z, 2020



[o

Ael7)

m

283 F- sl g3l

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2A4(2012). SERIWKASTEAM) W22, FA Y,
HAF2014). AZEQN MG £i0] ZET2HY I TN
2ApIZZ0I DRl S Aok mariEhel AARith=E.
HFE3(2016). 20151 STEAM w0 AENFAL U Suld Al
M o ZualE TN, Safskoth Gt AaLA

L

w2 9)(2016). LUt 2-E 158k STEAM s &
o dY MelxAL nfstungsts|x|, 36(4), 669-679.
uiEZH2011). AP IFEshs, skaa7| eigd xplesdol &
S22 0iXle BE. Agoishr wsoish. AAfshel=i.
ARE(2018). SEIATL(STEAM) Z2a39] av]| o
oF ERLY, SEEXISAMumRHL 18(11). 345-363.

- HEF(2013). FERIALESTEAM)AIAN 7€ 9 &
ShEofo] gt wastly TR 2 SESngsts(x|,
33(4), 708-717.

8- 353(2017). ZEUFYAE diFomet AYefA A
STEAM ZE70] o)2 EAlside 9 sk gzl o]
A= o3k MENL 45(1), 158-168.

F74w00D). F, A5, sAEHEeRe] T uge
14(1), 165-177.

o< 7|4 2221(2013). STEAM $¢jo] $=8tdxe] 48}
ol ARl A} Fola gl vzl avh FrHet HxY
W 12(3), 75-94.

0]9g2-0183(2014). &2 A FshE7|Rke] STEAM
g ZRao] FoAYe] Bl =8} 7% digt &u|, 2
Z|Es E HRAE vl a3t wnnesici 18(3),
513-540.

o] 20K2018). HolH X EZ0|Ale| FEWR0| YA 1S
ShMo| Alofd SNt X7 |52l OlXl= &t
Soietn w-aishy, AAfele=R

o]A]]|(2009). AP [EEY sEE7| HERIX], AP FE stas
o 4 skuEeint sidMEF| Zio] N | 24 F&diskay
HRAFSLS =,

ol
=

AgRI2013). SEURHWS(STEAM) Suby 24 A7 Fh=at
SPFOAE QIHEalA,

FEA2012). S M2 o 2 APIsH e A
o Friioizznt Sigteds| 2| dh-roietar AARH ==
A 9R2014). 58] Hsh, Fat, 7leel Hiet <l

A9 iR, g, 7ol oiet olulA] A Safstm

Journal of Engineering Education Research, 23(5), 2020

25.

26.

27.

28.

29.

30.

31.

32.

REX

L 249013, Hold BARNAE 74 R4

48](2001). ZHH Foi FAicHZE AL JHE (1), &
a7 5EE A, CR2001-33.

454 4%

Zhgo] W3F A BA ALK 9(2), 47-69.

Fo7d £)(2015). FH71&S 2835 STEAM =211
2 olg SR, 9(2), 101-112.

=S (2012). STEAM WL,
ShafsPolAith(2017). STEAM Z203 28 J|0|=L8.
S E7HA(2019). OECD 24| SiPMRE Tt ot
PISA 2018 ZI2 1A, RRE 2019-11.

s €(2007). S57le) S5e7] 9 Aasddt g
AZ7Ee] BA. siEARISISIR| 4(2). 153-172.

THelX1(2002). AP S 20| =SsPdo| X |les ol
0Xlz 2k AESustsh AAsel=i.
SHE-2EL(2015). FIRIANASSTEAM)O] 255y
wol mshy e 9 Aol FAlsAgel vial= FF
WEEXHAT, 33(1), 77-99.

3H%1(2015). UQMIEIS| 2Z0| =SHHEAERC| FoX 2x
siiz=int st S0l DXl B Sruddiete wStiekd
AABH =T,

e

HV

ror
H

|4~ (Choi, Jinsu)
2015 : Si=wRchstuchstel MAKSIEInS ME)

DIAEoE IfBtne, STEAMDS

E-mail: janesu@kaist.ac.kr

ZEa1 (Kim, Youngmin)

20174 SiEnfstl NSt SAKSE DS HI)
20133~-8xY: sh=ntelr|s8 HetERuIoTE
220k K-12 S8, 7|Ens, STEM/ISTEAM

E-mail: entedu@kaist.ac.kr

0|¥F (Lee, Youngju)

20034: E|H[A] FRICHE
20081 3~S4xl: st=2at5l7|
ZHAEOE STEAM 1, WAINMEMAIR

E-mail: young4745@gmail.com

15



